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@) A blood accelerator 2, 3-diphot phogtycaric acid. 

@ A blood 2,3-diphosphoglyceric acid accelerator which 
comprises as active ingredients thereof alpha-naphthoqui- 
nones or beta-naphthoquinones represented by the following 
general formula (I): 



M 

to 

ID 



HI 




(I) 



wherein Ri represents a hydrogen atom, halogen atom, lower 
alky! group or sulfon group, R2 represents a hydrogen atom, 
halogen atom or hydroxycarbonylethylthio group, and the 
dotted line indicates a double bond at either position of 2 and 
3 or 3 and 4. 

The alpha- and beta-naphthoquinones elevate the concen- 
tration of flood 2,3-DPG which functions to increase the oxy- 
gen supply to the issue. 

The accelerator agent according to the invention is espe- 
cially usable for patients in a condition of decreasing 2,3-DPG, 
for example, after surgical operations or at the time of blood 
transfusion and for patients suffering from ischemis diseases. 
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"A BLOODS 



DESCRIPTION 



D Field of the invention: 

ra1st , ea to a new blood 2,i- 
This invention relates zo 

a lph osp W «ic acia accelerator, ana -re 
parUcularl*. to a Uoo. 2,3-aiphospW^c 
accelerator containing naphtoaulnones as acuve 
ingredients. 

ii) Description of the Prior Art: 

A laC ge amount of 2,3-diphosphoglyceric acid 

. .in red blood cells of human being or 
( 2,3-DPG) is found in red bioo 

ls 2 3-DPG is normally contained m a 
certain mammals. 2,3 

concentration of 4000 to 5000 n moles/ml « « 
maj ority of Phosphate compounds in *BC Xt «« 
tha t t his is an intermediate —lite o 

am , f unc tions to increase the oxygen 
g i y coi y sis .„t-. ana funct deoxyhemoglobin , 

i vo tissue by bonding itself witn u 
8UPP t M C pi value ana aecreasing re^aMy ** 

oxygen .MuuW ^BJ.21 96 

M , 162 to 197 (1967), Chanutrn, * _-— 
7 o 102 ( 1967H. Th ere £ ore, U 2,3- MG leve - - i 

«f nwaen to tissue, 
sufficient volume of oxygen t 
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T1 * concentration of , , 
9 to a conpensatory funrM 880 leases, 

; ft « • «« 3lcal « „ also 0bS6rved 

ltS p J PreSS "^ ««* decree, as 

expound. t0 """k^bae decr ease of tbt 

In ="oh oases , 



^ '"-tor. * I!,VEWr0 ' , 
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.n atom, halogen atom, 
*.« a hydrogen atom, 
w herein Bx represents repce sents a 

^ >^ — - — 9 z******"*** 

hy aro,en «* — - ^°; inaloates . „*U fond at 

either position of 2 ana ^ ^ inreltW Is to 

Accordingly, an accelerator 

— ' " rr-nap^mones represented « 

naphthoquinones or beta 

formula ID • 

,«* nF THE INVENTION 
DETAILED DESCRIPTION OF THE 
° EMBODIMENTS 

„ pBEFEBBED ^ ^ 

naphthoquinones used in th 

; none 2-methyl-l' 4 
£oc e« W la. l.*^^ 1 -"' 4 . al h y aro-3-.eth y l-l, 
na phtho q «none (vltaaln *3> • ^ b r . s ,„„ 

dioM - 2 -nap h tV 1 vlthlo,prop 1 on 1 = „. 

. „„-4-suHonio acta. •■• 
^-naphthoquinone ^ ^ ^ bypo . to „c 

LA-naphthoqulnone, etc., an 



-Ac- 



Table 1 
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Nephthoqunones 



Toxicities 



^-Naphthoquinone 
Vitamin K3 

i'?: Na P ht hoquinone-4- 
sulfonxc acid 

2,3-Dichloro-l,4- 
naphthoquinone 



LD 50 
LD 50 
LD 50 



LD 



50 



190 mg/kg 
rat, oral 

500 mg/kg , 
mouse, oral 

625 mg/kg, mouse 
intra-abdominal 

1300 mg/kg, 
rat, oral 



*"* M00a 2 ' 3 - EPG accelerator In thls 
Mention can be used si„ oly or ln 

*7 39entS US8d 9Sne " Uy for *"* ^^ticn and 

■* ^ powders, tablets, oapsules , Hgulds ^ 

; t 7T 0n 39entS - *» "~ accelerator can 

; uute the - 2 -3. D p S in fflc by dlreot 

Edition in the preserved blood oral ,d , • 

^ injection. —Written or 

The dose *ay he widely chanoeable dependi„ g on 

err;" desirawe doses ~ - » - - 

ad W00d ^ 2 V« - " -A. to. the 

—mx.tr.Uoo to „u„an and aniaals. 

The present invention win father be 
described by way of Examples. 
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, • cn a ethanol solution) 

was added to I 1 of h-n «D (-x- cMtor.t 

« M,.h 2 3-DPG concentration had 
preserved blood (of which 2.3 

..a to 1/20 of the normal level) . After 
cecreased to 1/20 stopped 

by addition of perchloric acid. — ° 

a m A70-475 (1971) ) , 
„ethod (J. Ub. Clin. Med. 77. 

„ after 2 3-DPG was extracted and quantified. 

thereafter, tr* 

results are shown in Table 2. 

Table 2 



Naphthoquinones 



B10 od level of 2 3 -DPG 
(n moles/ml RBC) 



1,4-naphthoquinone 

Vitamin K3 
Vitamin K-S (ID 

^-naphthoquinones-sulfonic acid 
2 ,3-dichloro-l,4-naphthoquinone 

^"addition of naphthoquinone) 



3554 
3660 
3700 
3923 
3971 
294 
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A s stated in Table 2 m , 
*BC was reinarkably enhanc , *' ^ ^ ° f 2 '3-DPG in 
nanhm Chanced by addition of 

naphthoquinones. 

Example 2 

shown in Table 3. results are 



Table 3 



*»» of Vi tamin k 3 „■„, 



0 
10 
100 
1000 
10000 



Concentrations of 2 ,3-dpg 
(n moles/ml RBC) G 

227 + 15 (30) 
1124 + 107 (30) 
3256 + 244 (30) 
5144 + 253 (30) 
5569 + 311 (30) 



-1- 
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Example 3 added in 1 ml 

One hundred uM0£vlta ml nK3 was aaae 

*nd the concentration of 2,3 u* 
disease, and the g are 

U the same manner as in Example 1. 
shown in Table 4. 

Table 4 



Subjects 



4M3+M7C12) MM*"' 1 " 
Buer^s Disease 5«24iM6(U> 
dosed arteriosderosis «96_ 

4931+ 53(75) 

Normal subjects _ — 

(Th e a 9 u«s in parses indicate «. sa*e 
n^ers as .enUoned in *». ^ ^ 

oE 2 ,3- DEG m the patxents ^ 

w ^/m-ion of vitamin K 3 , ana 
enhanced by the addition 



-s- 
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CLAIMS 



X * A bl ° 0d 2 ' 3 ^iphosphogly ceric AA 
accelerator u m u "SJ-yceric acid 

t0r wIuch uprises as active i 
thereof a i Dha , ° tlVe ln 3redients 

■^•-naphthoquinones or beta-n.nH., 
represented by the fo n , ^^^uinones 
y the folio wlng general formula (i, . 




(I) 



WherSin * "P"-ent. a hydrogen ato* „ , 



